Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2003-332853 
(43)Date of publication of application : 21.11.2003 



(51)Int.CI. 




H03F 1/32 
H04B 1/04 
H04B 3/04 




(21 Application number : 


2002-139111 


(71 )Applicant 


MATSUSHITA ELECTRIC IND CO 








LTD 


(22)Date of filing : 


14.05.2002 


(72)Inventor : 


ITAHARA HIROSHI 



(54) METHOD AND DEVICE FOR COMPENSATING HYBRID DISTORTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remarkably improve the 
capability for compensating nonlinear distortion over a 
wide area of a high frequency power amplifier under 
severe conditions when made small and saving power. 
SOLUTION: An adaptive predistortion processing part 
(14) and a feedforward distortion compensation circuit 
(30) are connected through a D/A converter (20), an 
A/D converter (28) or the like, a switch circuit (SW) is 
used to extract a signal of each part of the feedforward 
distortion compensation circuit (30) to feed back the 
signal to a digital signal processing system, and a control 
and monitoring part (60) performs processing using 
digital signal processing with high accuracy. Two input 
signal characteristics of the feedforward distortion 
compensation circuit (30) are made to coincide with 
each other by an amplitude, phase and delay adjuster 
(51) and feedforward distortion compensation processing 
is subsequently performed. A sequencer (80) 
sequentially control respective parts. 




LEGAL STATUS 

[Date of request for examination] 02.09.2002 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3502087 

[Date of registration] 1 2.1 2.2003 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAABfa40SDA415332853... 2006/08/03 



Searching PAJ 2/2 ^ — V 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAABfa40SDA41 5332853... 2006/08/03 





TO 


p^ 




3 


nu[i 








rv 


CO 












I 






_S 


Jttl 




9 




Vs 


VI 




VI 








] 








<-» 












\lj 




1 


to 


1 






FT 






r< 


s^ 


~~ r - 




~~r. 










X 


hUE 


S] 


VJ 




S 


tS 




* 




Hup 


Kb 


SB 


4 












m 




fMr 




^3 


> 




T 


f 
1 


1 




I 






1 


\ 


f 








,-> 




g 


















•aft 


IS 


>® 




\ 






o 


an 






m 


HI 




SI 






Ft 






5g 


i 


SI 


■+ 


1 


tn 


a 






11 






r 


i 




to 




i 




& 


to 




77 






0 










CO 




m 




77 


a 






\3 


00 




00 




9t 


> 






BE 


o 


« 


o 








i± 




o 


r 










K' 


1 


5t?r 








a 


^> 


rv 




f 






VJ 


77 


HI 




r 


f* 








a 






it 




O 




V 




1 


1 




Vr 






\ 






Ft 






m 






1 


> 



5£ 34 § 
4B S& ^ ~ 

& ^ m 



S 1 



s, « s m 

^ ^> a 

■7- fM- ^ ^ 

! *I(v 

K' 0< ft T 

V rr 0* 

ft ° * 



m V 

S 




s 



ISC 



g g 



I 

5 




g g 



I' 

d Oi Ui oi ^ 
W W *h 4. 
o o wi o 

O O CD 




38 ! 



CO ^ 

» St 









rt 










rv 


-0 












? 


Or to 










^ a 




I 


s, 








(V 


Si 


r 4 


0* Si 




4 


[ 


2* ^ 




0* 






r> H 
rv n 






a 






§ 




r* K: 






Br 


« 


77 


77 








?? 






Sl 


dp 


' 3 




-7; 


1 


a 


3i » 


A 






a 








& 




a » 




St 






as % 






» 












1 


% * 












ft 












ff 










rr 


?t ? 








<^ 


rv H 






0* 



ffl a 

5+ s 



H Si 

V= A, 

Si >J 

-\ -7- 

V4 [ 



a co 
* — 

si 

?55r 



77 



rv 

4 ft 
m rv 

m & 
st 1 

0 

0 m 
m 

9 

(Vr 



Si ^ 

K' VJ 

H T- 

77 [ 

tt K' 

q: iu 

0* V 

w a 

« m 

* * 

a 3? 

M ' 
ft 

as r* 

«r 3 

5 m 

6 to 

^ a 

a >j 



^ st 

s vi a 

» « jp 

* v* \ 

^ 

~ a* 

it r^ 

38 * 3* 

* 5ff 4 



S3 

B= vi 
r J_ 

» H 

b= 

# 

pr a 

Ft 

n3 «• 

[ 0* 

* >. 

>. <I 

^ \ 

-r Vj 

i 4 

ft -r 

or J^- 
5« 8 
fit * 



3 3 

I s 
a vi 
si si 

v* 

5 s 
* a 

if 

V] ' 

! 

H 



» rv n 

* 4 Ffl 

o) o< rj* 

3» vi 5 

^ v= 0* 



r 3 3 

' a a 

5^ & 

1 8 a 

w a vi 

^ si Si 

vj k; « 

>. vtr v; 



St # 

0 0* 



-r mf 

% a 

s« & 3 

w % » 



g a 

St ft 

5ff rv 
0 c* 
! 

v3 



)ffl 3 
sif a 



Vi ^ 

>. f? 



rv y ft 



w a 
' 4* 
* 

5ir a 

a 43 

^ a 

® 1 1 

Di » 

8 * 

1* ? 
& Ft 
I l 



0 r 9 

T ' EE 

a ^ r 

a a ' 

n m * 

* w B= 

3$ frt- 

«t » ^ 

r^ Ft 
$ & 

0» % N 

j ^ a 

' 3 @F 

y a a 

ck n m 

5 » as 

55 5$ a 

a Ha 

* & 

a 

sr m 

+ w 



3 F$ S 

ffl p^ a 
m si » 

" ^ a 

S si 

I ^ 
^ q: 

- 9* 

f s » 

i§ Hr * 

41 o* a 

rv S 1^ 

a i * 
* 5+ a 

N ' Sf 

s a 



~ r^ Si 

S» n> ^; 

» q* ^ 

ffl f* ^ 

•u rv 

w r^ citn 

* r^ 

3S m m 

& rv pV- 

* -4 as 

w 0* % 

> ^ 

^ Iff 

H ifit 

« -4 

let ^ 
a 

St vj 

y- st 



3$ a s * 



t5f 



EE 

a a- 

a * 

i si 

Si v» \a 

* s I . 

® 41 ijf- H 

W 77 rv 

? » a - 

0* » 

a r * 



CO 

a 

vi 
S> 
■ v 



V 
V 



2- 5^ 

77 fa 

& m 

ex a $y 

f Si ifi 

» ^ §1 




& 






i 






E? 




V} 










s 


*! % 40 










ft 




% 




, -R 


1 






Q 






ii as 






IS 


\ 








* *> 


*> 






< 






# n|c» £ 


AJ [$P 


■ft 










m 


© 335 4^ 


K? Jig 














g « 


1 












m ¥i 


ii 


e 




USE 








» k m 








K? 






fig ^ G 
S V 3$ 








£ 


-¥ 




« 




Una 


AJ 




40 




SI 


& ^ 


-R 


as 


•R 


2 






ft Ml W 


6 EE 


B 


E 


a 




aj 




h u m 


* , 


Q 












« aft k 




as 






I 


1 




*p 


^ <n 


E 


V 


as 


Q 






a? , 


*s * 


8 


K 


E 






f 


•R 98 ii 


2s *! 




G 


*s 




g 


s 


aa © *rs 


IS ^ 




* 


r\ 


m 


CO 


g 


Q iV -4 


■R H , 






V 






co 




< W AJ 

& % « 


1 




K 


1 




si -> 


E\ 


B 


& 


«£- 




Q 


SP tt ii 


€ *9 « 


+1 




is 


K 






i £ ^ 


V E 31 



G 
J ^ 
v , 
t\ ^ 
fig U 

51 

40 G 

si he 

V -R 
Sffi s 
*J G 

S i 
jK $ 

G 1*1 
co St. 
«R 1 

£g Dn 



IP as 

G 

* ife 

* . HI 

W> aj flg 

SS is 

S $ K> 

m m ^ 

i )Q 40 

V -R 

w -r a 

^ =a 

v * £ 

MS * « 

i2 jJ5 S 

i v l 

Si i& Si 

to! @ 



« G 
© * 

i* 

G « 

\h fi3 
^ € 

K ft 

ii 4£ 

* i 

AJ ffi 
^ , 
DJ> 

* « 



i 



^J 
40 



m m 

■R S 

B ii 

g e 



*» 1 

Si »o 



A) aj „ r<; ii 



S : 
m | 

J 

K 

p is 

m 

^ « 

i G 



1 

,\ 

m 

Jf J 
fig 

<^ IK 

40 =n 

In 
it , 
V *j 
tfl V 
M8 



1 

m 

*j 

& 

S 

G 
*j 

ii 

^ =a 

aj ft! 

«5 ii 



Si ft 

e -4 

* s 

313 

il$ 
h- <*) 
« H 
G -BR 
£ W 

m n 

as 4 

40 

,N -R 
^ B 
] ^ 



i 



^ G 
v %k 
IK ^ 



v 

Ml . 

ii K 

* fig 

V , 

11$ ii 

m aj _ 

« »o € 

W *k! , 

S *» 

fig s> 

€ S 

tO *l f 

^ it$ 

40 E liJ 

■R ^ « 

B 

*0 v 8P 

-r K © 

^ US G 

^ € Sg 

dll V E 



as ^ 

G £ 

* m 



3S f? 

^ G 
2s ft 

is a 

5? 

m x 
>o m 
h m 

si fig 



fig 

n « , G 

K? to tS | 

V - * ■ 

AJ iff | S 

* k m 

- ^ s 

G 



ffi 4 

10 40 
» « 
EE 

% 81 

s sa 

if 

® G 
<^ co 

g m 

i a 

SI 

4 KJ 

4> u 



w- m 



G 

- « 

W G 

fig iV 

1 , 

G ^ 

E ¥ 

WS V J ¥ 

^ Ml B ffg 

j ii m € 

Cv ^? ii , 

^ £C ^ ±4 

h G ,\ 

^ h ^ A 

J 1 1 -K 

v 4 * i 

r\ u b 

fig 1 e fig 

Dv « g 



h6 





Ts 

s 

i 

IS 
K 
G 



, I 
Una jj ^ 
G tip S<- 



0 35 
*0 < 



■R 

5.s 



ii * S!5 

Sfi 4a IS- 

H & tig 

IS $ ^ 

SIS 

*- * Ja 

J 40 *i 

Cn £ m 

* # £ 



^ 1 

KB o 

£ is 

I <m it - 

CN *) ) 

+? ^ v 

rs | ts 

^ iK ~ 

] K o> 

V G CM 

Is o 

, K o 

AJ K? " 



v # 

*> S 

m n 

K> A 

*4 m 

m * 

« K 

* v 

" ' IK 



1 



G Ts 

* g 

45 

K * 



# # 
% is 

a? 191 

G £ 



IK a 



V : 
0 

a$ U- ^ »o ^ 



$g CO 



+>- AJ 



8 aj - 



* G & 

< X & 

Q & a 

K> V 



ft ii 

\ £ * 

m w 

G B 

IS # ft 

HI 35 N 
IS H£ o 

m v w ^ 

,\ » 1S «j 

« Ts M P 

X S tl 

j ~ AJ 

S »J 



* ft J 

P G iV 

■E « o 

W & K> 

G * 

g p 

& a % 

ft S? aj 

,\ , m 

» >0 s> 

Is ^ © 

A P H 



-> * 

« G #1 

~X to 

r-i ± i 

o 55 

- 4 « 



Is , « 

feS t> 

a? ^ is 

w » * 

■A> ii G 

^ £ 

IB 115 

m « +e 

a v> *i 

« ii ^ 

*£ ffi) « 

ffi 5! ft! 

~ IS G 



ts 
, 1 



1 T 



■WJ V 

Hi h 

S G 

its @ 

* S 

^ m 

4 i 

W EN 

^ -k 

CM tS 



] 

IK 
K 
G 

CO 

0 I 



Ik 

X G 



G <^ 

s ? 

HI *> 



o ] Ts 



^ -4 

G G 

■R J9 

«i -H 

s @ 

IE — 

r CO 

*J CO 



is i as ft 



K la- 

i 

G 

If 
ft 

m 



a & G *E 



^ ii * « „ 



o V I % o 
- N 4 JJ - 



] & 

IK 

K S 

G W 

^ s 

j ii 

»k m 

K m 



I ^ 

ts fc 



A 



G H 
45 *i 



$ AJ 
*-R IB 

1 33 
«@ 3 

s w 
» «8 
G ii 

i 

® ^ 

" IK 

co K> 
o S 
o W 



G « 

B Bag 

ft *e 

»<? tug 

*J ^ 

P £ 

% & 

AJ ij 

>j a 

KS AJ 

^ »j 

* m 
m 

m * o 

i HP % 



0 

ii 

8 

as 

G 
| 

G 
K 

G 

co e 

o S 
o ^ 






S 

f 

K? ft 

£ IK 
% 

« in 

•K , 

U ^ 

i? 

G ~ 

0 <© 

CM LC 
„ O 

a O 
M ~ 



Q 

& £ a 

i « g 
& *g & 



e 



S v 



§ 

P t: 

... ^ « 

I « 191 44 



< _ 

Q >> 

V' * 

U A 

IS * 

& g 

oo 

tn ; 

* 1 1 



te ^ 

^ <fc £ 

a g 0 

Si ^ V 

K? Q 

V # ^ 
* * £ 

, « H 

V Bit 1 
-> *\ 15 



# AJ 

V U 

is v 

o K % & 

>0 , ^ =» 

as 3? & 

G G P 

M K» IS IS 

% # 4p m 
m 



N "h i£- 

W ,\ 1 

o ^ Cs 

© ~ * 



as 

G »J 



v IK 

In 

44 >N 



-H 
S 
G 

m 



< m 
hi m 



< 4? £ 



Cv G 
•k ' 
in 



<j m y, $ 

5 



*\ HI 



AJ 



G 

o J? 



5 AJ 

G K> 

«*? s. 

G O 

0 M 

<M | 

to y 

tt •«» m 

K> "R % 



G ^< 

- 1 

M v 

j- J JS 



CD [f 

o IS 

o ^ 



♦o t* 

^ HH 

-«j G 

ft *J 

I , 

us s 

G % 

t 1 



cm »rs 
K G 



« 13 

4* IS 

W ^ 

W G 



HI w 
IS 0 



1*1 
G 



K IK 

x m . 

i 

V ; 

N G : 
i «S - 

m 



is ^ 

< J 

G Cx 

G 

o i 



« o v h . 
^ - IS w v 



HI , 
IS * 

^ < 
! - 

+! < 

] G 



4* IS 

* W 

. i 

O IN 

CD X 

tt J 

ffi N- 

m ^ 



* 5 

■*0 t< 
« G 

as * 

, HI 
W IS 



W o ft 
ii - IS 



AJ »0 

V V 

k 

m m 

G *i 

w m 

« e 

, H 



ft * 

9 ii 

, H 

U »0 

™ v 

CO 

CO tfe 

o 

o m 



-J 

1 * 

^ % ■ 

aj G 

■v K? 

i ^ m 

■ G gi 

!SE G 

m 

S 4 o 

„ , 

2 t* W 

- ii eg 

w fig * 

* *K « 

as - i 



is g 

1 ^ 



^ G 
, E 

>J G 
- 0 

cm 

to G 



S o 

G « 

% xcn H 

* «H « 

^ * ^ 

ft * ^ 

1 G 1 

i2 « 

JK ^ !N 

!& ^ 

I IS v 



AJ | 

m * 

m ^ 



« EE 

^, K? 

co W 



£ ■*» * 

-*o ^ y 

ft * ^> 

P n « 

aj 3& ii 

^ s e 

* 41 4fc 

n £ a* 

>s -V0 S> 

f ^ -H 

ag <* « 

6 « 




00 to 

•S GO 

J w 

* 3S 
, E 

a *s 

1 K 

IS , o 

K » K? 

# H £ 
~ il 

on n «hi 

rH ft. #tQ 
rH S> 

-IS 



o • 
oo g 



41 .... 



33 £ 

* ft 

G 



J . , 
' ^ * - ~ # 



IS q> 

\S <fi2 



^ m x 

■r 3£ *N 

AJ S *< 

* i & 

Vy X R 

£ 1 ^ 

cp m 

ffS X » 

9 i 6 

ii v ^ 

3 N tO 

»t , £ 

* % -W 
o ft <p 

^ ! ii 

^ IK 

£ K £2? 

CO G - 



* H * 



• ^ y) >tf 



W w 

G 38 

® HI 

« *S 

Q * 

* v 

m k 

tf * 

p < 

ft *? 

I tS 

iK ~ 

K * 



& u 

m m 

m. aj 

g * 

^ H 

CD 6 

46 W 
S$ He 

m , 
g * 

o 4 
« * 



H 

e v 



*< s 

K P 

us m 

6 £ 

n|c> ii 

w ^ 



W «£ JVJ 

Tl\ ^ ?J< 

% 

Sfc S o 

^ ^ oo 

Li i ^ 

S3 * * 

B? , 1 

, U b 

a m 

^ ^ a 

« N 

BS Sfe 

i 8 ^ 

* $ ~ 

~ ^ o 

"3 0 2 

-HEX 

^ - « 

o , O 



^0 4 

O £t 

CO 3^ 

IS x5 

i« -3 

o 1^ 

oo 4 
W 

,\ O 

•K % 

J N 

^ Of 

rH TO 

- & 

, o t 



, 4 

, ■«; 

m a 
& m 

IS 

% IS 

I 9 

G * 
>J I 

0 in K 

« H v 

^ ^ ts 

I - 



o 11$ 

so 4 

4* O 

A 2 

3ft V 

J CM =\ 

^ a 

k m m 

. ^ © £ 

H -ti oo to -Kj 

* - tt ft 

J?! ii pH ^ M 

o K ° "« <^> 

>0 S " o S 



St ^ ■ 



G 
) 

K . 

g -a 

-H ii 

^ -H 



« ffi * J 

« e ; e 

E i$> Jfc: 

IS jfcn ^ Jin 

* » ^ I 

m ttfl ^ & 



«f ^ 

tfc J 

% Cn 

* +t 
« t\ 

G ^> 

* 1 



o Jfc 

W M 



: ^ IS 

g m 



% ft! 

m o 

! £: 
^ 

J h 

C\ 

-k is 

N K 



G 
G 

V 



^ 

1 to 4 



^ ^ — 



IS . 

K? V 

? S M 

e v s> 
o ^ 

N W 

N W I 

- ^ G 
® T\ 

J 



I ^ 

, ^ 

CO ^ 

~ _) 

O H 



j to 

EN » 

I 5jp 

, a 

K G 

«tf o 

\Q §£ 

i HI 

^ « 

SB G 

4 o 
oo 

^> IS 

« $P 



1 £ 

an 

S <^ 
G 

£ S 

-k! hi 



Q ii i - d(p 



«9 >n 
G _ 



. 1 

m kj 

R *• P 



fc +^ 

*> ,\ 

^ -S 

I 

H ^ 

\S , 

# Cv 

«r\ ^ 

H 1 

G # 

to « 

Si « 

! « 

IS <N 

K ^ 

* « 
^ \S 

CO ^* 

o & 



i 10 

G *J 

as r 

G W 

p ^> 

IS ~ 

K ft 



1 

iS 
K 
« 

G 

, tO fO 
*d 4i? 

<=» $g u 

00 ^ JO 



4? P 

tl O 

ft E 

J >H 

IS 2* 

^ ft 

>o s 

4 x? 

*) 4 

116 «> 

P ft 

© ii 

•tK « 

i M 

-K , 

U to 

TT ft 

M £t 

- « 0 
o >0 tO 

— to ^ 



as $5 



J V 



* Ms 

v i 

K £ 

mo 



< ft 

nil? IS 

G 4 

IS -R 
W 33 



-v? 

^ IS -a »0 
- G 



. D}0 £ 

1 sjn c^ 

■ g m 



jg 



11 i 

co ^ G 



4 G 

G «£ 

it G 
S3- »V 



E M W At) 

JS SS JIB 

n}i> ^S ii 1 



* 1ft 
» * 

V> G 



tO 



Ai »0 



W G 



^ ii$ 

H *» 

^S _ 

G O 

v) 2 

to a 

o O 

to w 

« m 

® m 

• ^ 
G 



-5 IS 

«! V 

aj lie 

, & 

U G 

W ft 

o 1 

tO IS 

4- K 

33 H 

*l , 

i£ to 

o o 

x (O 

^ « 



o 



^ ffi * 



33 

00 • Qt 

® * 

-S , 4- 

1 to - i& 
* © *» 

, 00 Bfc 

co ,N <s 
-S 



ft 
i 

iS E 

k ys 
* Y 

K 



1O -«J 
•w #1 



1 +u 

CO »rv Ijh; 

w ^ K 

sa ^ * 

IS ft <N 

^S I * 

H 

V K ^S 

k m e 



\ is 

Q P 



« G *) 4 



co ] H 

* ^S 

45 — 41 

» * 

X o V 

H - 4 

O 

1 - * 



^ & 55 

1 ft i 
^ i if 

yO K o 

* 9^ *) 

P dU ^ 

o »o ^ 

2 46 CO 

« p w 



G IS 



1st 



. fc 

I 

« «■ 

o B 



IS % 



jO o 



1 A 

v *s 

N G 

G &> 

m ^Si 

4^ Q 

V \ 

a < 

-S *■ 

K * 

t* < 



, « 

*J AJ 

P K? 
% 

ai -m 

v hi 

£ £ 

to , 

P *i 

is m 

* G 

g te 

« G 

■fc ^ 

ft # 



46 
ft p 

\ M 
IS G 

41 

, V 
t* K 

ft ft 
I 1 



. IS 



56 - IS 
*» - « 

8 



AJ A 

* g 



„ © 

„. * « 

ii * 4^ 

m x % < 

K 2 UK S 
$ Q 
o 
I 



ft 

*! 

tO (" 

•£ © 

« o 

UK - 

tO E? 

+l AJ 

AU M 

2£ Q 

ii <fc 

* 13 

w ^ 



it 

& ii 

Q W 

\ , 

< P 

P ^ 









14 




< 


* *J 




IK 




CO 




?\ 


CM 


p 


AJ 












< 






ij 






»J 






an j-| 






\ 


} 




CM 




X 


TO 




s 








Q 


CM 




rt 










fin 


if * 












14 tO 




o 


m 




< 


Q W 






*H 


K? 






o 






\ 




*0 


±* 






fe 


ii 4 




N 


■*> 




Q 




■ft? 


P 








as mj 
* % 




? 








S w 


ii 




s 


hL 




O 










AJ 


ft 




00 


^ 




p 


o 






4 


J.J 




>0 


CM 


i& 
W. 


* 




Q 




e 


P AJ 


»0 






\ «£ 


I 




\ 






-i >J 






3 


K? 


< * 






< 






aj © 


It 






u 
















S 




p 


p 


1 s 

« si 


*■ 
e 




1 




£ 


*J o 

P tO 


±* 

AJ 






\ 
< 


i 


ft *p 


w 


I 


m 


»0 




33 « 


is 


G 


1 






< ii 


B8 


*) 


< 




■w 


K AJ 

% Q 








CD 




\ ^ 






\ 


P 




193 




m 




1 


Q * 






Q 




LD 


% ^ 




CD 










00 


?\ 


•v* 


ES 


00 


1 « 


¥ 


00 




o 


© 


AJ CD 




ij 




VJ 




ft -K 


AJ 






CM 






O 


CD 


|r & 


o 


q n 




o 


K 






-4 i 






«: * 




\ 14 


4 




V 


1 







gg n 


in 












#3 "4 


_j 








g ^ 


^ ii 










1 


S\ O 




I 






•4 IS 




H P3 










i2 « 




ii $g 




v 






S • 




W E 


fi 






ft A3 




S 1$ 


£ 












n}c> ^ 


•4 








ii Q 




ft i$j 


11 








Q 


^ £ 


B 


-*§ 








-H 


^ j 




iV 






•H S 


3> 


'> IN 




38 






^J 




1K 




fa- 






_i yj 


>v 


, r\ 












*i ^ 




w 










^ ] 


ii 


& 










N4 v 










IS 


>v 


^ N 














« *i 


V M 


AJ 










# 00 






OS 


S w 


00 


m -t* 


£N 00 




f 


CO 


G J 






& - 








S G 


o 




, o 






o 






4H « 






1 







3 o M 



Wi) K? & 

" s 

s< * % « 

*! aj p 

% tS K> % 

aj G * G 

^ sa w < 

E -H S 

K IS E Q 

n $p ii u 

i m s i 

n , HI £ 

, v „ 

^ ** , o 

•R 1 * ai 

» « -R - 



^ Vy m ^ 

Z H 4* * IS 

„ « aj K P 

a * H * » 

g . v w ^ 

m v * i J 

^ -s W * ^ 

< AJ K3 ii K 

] ^ V * V 

» -a- i m ^ 

is * 

* IS 



as 



40 

ii * 



« iS *N 

P « 

W »rx « 

« 4 G 

i e 

o »; 



* J) 

K" H 

v G 



Hi 
S 
98 

m 



G 

i 8 

iS^ G 

* * 

. « H 

>0 G — 

S 



I 

K G 



. aj p u _ 
g iO 31 )J aj >r\ - 1 



m is 

116 "N 
to & 

cM 

1 # " 



1" G *i 

< M V 

G , K 

0 »o & 

n t 4j 

G » _ 

SS ii ^ 

IS ^ * 

IP 1 G 

4£ iS * 

W K 335 



m g 

191 ft 
G 

-« yO 

, B 



1 £ *: 

Ds & 

* m 

tN SB S 

x k> « 

1 & 

v « G 

S ^ S5 

^ £ a 

m I m h 

a q t e 

— * M ft 













o 








*) 




00 




1$ 


IK 


■S 








K 










K 


4»S 


K5 






N 




* 


m 


s 




« 






CO 






CO 








S 


*> 




I 


aj' 


CO 




1 


s 


aj' 


■ 




V 


K» „ 


■4 


AJ 






g 


SK 


G 


G » 






« 


^s 




D 


o 


AJ 








AJ 




A 


ID 


<N 




H 








5 


IS 


£> tO 


sj 


y) 








V 


AJ 


B 


P 






K 








CO 


CD 




s 


o 


^ 








A 






Q 


«i* 










B 


»o 






























O 




K 


CO 






AJ 


CO 


V 






\ 


CM 




■s 


ii P 




It 




\S 






A 












a 


a 


ic 




CO 




1 


M 






O 




s 




A 


< 




AJ 






15 -i 








A 


p 


4 


in 




M 












A 


o 






H 


m 


m 


if 


CO 




K 




V 




00 


CT> 






« 115 










*R 


A 






if 








4) 




CO 


? 




In 




\S 


o 












Aj' 


ID 


CM 




CO 


m *» 


ii 






G 


« 


s 


i 


^ G 




»-j 










K 




An 


IK 


^ 








I 


CO 


T 




D 


CO 










X A 


»r> 


f 




1* 




ft 












: ) 


AJ 




A 




jf 




m 


V 


o n 


s 




n 




•s 


ID 


CO 






K 


J ^ 


4 






»j 


ai 


K 




P 






ii 




O 


i 


V 


AJ 


V 


U- 


K 








OS 




K 




CM 


CM 


"5 




CN ^ 


4? 






< 








^ < 


M 






K 


o 




r\ 


ID 


o 




i 


AJ 




i 










o 










■H V 


-R 


G 




S 






is 
















K 


K 


O 


o 


D 




O 






CO 


b 






CM 


CM 




t 




IN K 


<n 






Q 




ft 




@ Q 


^ 


AJ 




^< 


1 


m 






CO 




-s 


-K 


CM 
















CM 










B 


* 




O 




ii 




ft o 


a 


m 








8 


*- 






m 


K 


[\ 


CO 




aj' 


1 


aj' 






1 




£ 


as 




i m 








1 








G 1 


"h 


m 

Q 








I 


4V 


n 




m 




u~ 


S, 






m 


CO 




IK 


ft 


i 






S5 


V BE 




p' 








f\ 


I 


m s* 


¥■ 




■W 






^S 


oi 


o 


i 




i 


\ 


^> * 










< 






CM 


■R 


S G 


H 






! 


§ 


A 












IK 


*■ 


191 
G 


A 




CO 






V 


K 


£ 




CO 






\ 




A 




< 


, njt* 


G 










K 


ft 


w >o 








M 




■> 










N 


X 


<in 1K 


A 


m. 








D 






s 




Djp Jin 


nj 


VJ 




? 


G 


J 


4i 




I 




K? 




\S 


B 




2i 


« 




is 


G 


1 


P « 


m 




CM 


s 








IN 




« 


ft -R 




I 










G 






-H 




CM 






CO 




o ^ 




B 


rN 


_> ID 


A 


aj' 






CD 


12 


m. 






a a 


CO 


m 




crj 




N 


t-J 




G 


{mj 


p 


t> 






c- 


o 


s 




AJ 




+t 


AJ t> 


I 


o 


CO 






CO 




N 


c- 


i-j 


m 


c- 














- m 


m 


Hi 






si 






o 






O 




IN 


ttfi - 


j- 


CO 










aj' 


X 






A 




H 


K» 




P 




to 




m 


G 


*: 


O 


AJ 


o 


CO 












W o 


K 




s 


aj' 


O 


CO 


CO 


A 


o O 




o 




o 






AiJ 






B 








O 




^S 


AJ 




CO 


AJ 


1 




V 


A 




CO 






CM 


X 




© 


il 




AJ 


P 




1 


m 



■4 M 



LD 






g 


- < 




it 






i 


A 




*J \ 












m 




B Q 








G 


A 


1 


AJ p 




s 








0 J 

% K 


A 






A 








m 

A 


G Eg 




n 

A 


IS 
*> 


£*' 






i 


<fc ^ 




i 




n}C 


p' 


P is 




& A 






as 






#i ^ 


K 


ii ^ 






■R 


■R 


4 


ii *S 


V 








s 


< 


^° 




IK 


AJ A 




IS 


G 


G 


as ^ 










In 


iS 


m 






# G 




In 


A 


A 




X <R 










K 


K- 


1 






*S 


K> 


1 


I 


1 


S 


o m 


ii 




C\ 


t> 




o G 


ft 




■J® 


U 


X 




G 


CM Aj 


*J 




% 


w 










tO 


II 






aj' 


o 




O i-l 




^ o 


*a 


CM 


tO 


00 


2 


O 00 




CM 


tO 


00 






o 






IS ? 






AJ 


o 


CM 


, O 


p 


*J o 


# 


o 






<* 




12 


J> o 









5 -R O CM , o 



■ <r 

CM AJ 



s * 



*A P *o K? 

i ^ ft 4 

IS fl^ « *£> 

K 4^ ii ft 

SU 4? * « 

& A , % 

S ft i _ 

^ ^ It 1 

, % -Aj 4? 

P « i « 

^ ft I w 
»V G 
~ P 



1 m 

, G 

P AJ 

ii G 



S A. 

Q >J 

o to 

S P 

, j> 

t* ^ 

S! ft 

PS *i 

G ^ 

sj]o ^1 

as g 

is *f 

* * 

, G 

■w as 



to G 



IS 


G 


V 


o 






AJ 


EN 






G 






CM 








■H 


CO 






1 




m 


p a 


M 


>o 


S 








A 




ii £ 














■s 






CM 


p' 




1 










^s c 




- 


ii 




V 


ft 








w tO 


(M 


CM ^ 


CO 


*j 


K 


G 




G 


A. ^ 

^ 4i 


*) 














« 






m « 


CM 


A 


SI 






ft 


j 


A ft 


CM 


* N 




H 




G 




< 


A 


A % 


G 


, P 




<A 


< J 


K 


t0° 


s 


A 




njt? 


P 0 




A 






£ 


0 


% 


ii 1S 








^ 




A 


■WJ 


u 


A 






ft *) 




^N 


ft 


V ft 


i 


A 


*: 




ii « 




I 






« 




24 


G W 


p' 


m & 


J> 


K 




G 


ii 






m a 


<f? 


G 


tO 


o 






P 


% 0 


y} 


CM V 


1$ 


±i 




CO 










tV 


G V 


p 


G 


<r 








1 






tV n 




<^ 


ft 


a 








BE if 


CM 


, iS 






s 






tO 


ft 


G 35 


CO 


ft <f 


CM 


¥ 




i 






A 


CM >N 




« j 


9 




M 


m 


1 


P 




\ A 


O 


P X 
o j 


<^ 


AJ 




£» 


% 




i-i //-c 




m 




P 


i 



« <r 

, CM AJ 

P & u 

s m m 

« £ +i 

a* * 

*A p ^ 

I ^ ft 

iS & # 

K <^ ii 

SJ £ # 

G ft S 

« « it 



k> is 

£ G 

ft £ 

4* G 

$ § 



G K? 

<^ ffl^ -h 

4S CM <fc 
1 £ 

as 49 P 

m m ° 

tO +J CM 

4 4 & 
■W *n 

<^a ft «5 



, tO 

£* S 

CD V- 1 

0 c? 

cm m 

m m 

1 - 



<o o P 



1 aj? ii 



G 

AJ CD 

@i - 

1 o 

G — 



p ft 

o ft 

CO p 
CM CM 

o 



. I* 

-<N CM 

J , 



I 



£ p « 



-4 ^ 

4? O 

^a as 

! -R 

iS S 



^ tO 

45 



AJ 

~ tfe 

tO 4) 

■W» to 

P -KJ 



« «V 1 

as » 

D W ^ 

4 co £ 

ii r-t ^ 

AJ O ft 



i0 h rf 

v m -a 

w « 1 

w » is 

* (o K 



G 




m 




44 P 










a 


P 


4> 












JN 






« 




K? J 












ii I? 








me 






# A 




A 










► 


% 










AJ , 




m 
A 
J 


P 

& 


3* 


g 


•4 AJ 

G >J 
o tO 


A 
m 
A 


m 

i 




ii 

^6 


g 


o w 

2 It 
% * 




_C- 


±4 


P 


1 


ID V 


?\ 


w 




G 










K 


u 




IN 


co 4W 






CM 






« a 




V 






+T 


^ & 


H 


m 




ID 


A 




G G 




IK 


« 


CO 


IN 


& *» 


i4 






CO 


m 




to! *A 
¥ 1 












191 


? 




m 


A 


AJ 






cm" 


1 


m ii 










^ 


05 


ta ik 










V 




ID 


<\ 








W 






1 


G 




t\ 


aj -OK 


CO 






HA 


H 


ii 








*S 




J 


tO 1« 




K 




p' 




<fc 




tO 




1« 








5^ 




*R 


IS 


<N P 


5 








Jt P 




»o 


_) 






0 






•H 


_J 


3& 


All 


Bff 




>v 


1 




K 101$ 


It 




P 




ii 


% 0 




tO 


P 




G 




«S ii 








oo 




IS S8 


en 


•4 


J 


o 


A 


I 




ii 


CD 




CO 




ffi vJ 


CD 


ii 




r- 


-£- 






A 




1 




1 


191 M o 


















O 


IK 


o 


iK 


^ ^ to 
^> ^ & 


O 


§ 




O 


^ 






A 




iN 




K 






1 




K 




tO AJ 


A 





V 


Q 




5: A 


G 


4 




m 




CM 


m 


en 




, ^ 


n 


JUi 






CD 


ii 


Oh 


tO 






a 




i 




tO 




*H H 


f 






AJ 






+s 




^ G 








CM 




G 






, B 




« 




i 


ID 


G 


in* 






tt & 


°< 


A 






sa 




55 


A) 


AJ 


□0 tO 


K 


I 




f 










CO 


CO Z> 


1 








SI 


J 


to 


3 


CD 


m p 


IN 






£ 


& 


(X, 


co 




* £ 


V 


^N 






ft 


*> 




Oh 








K 








CM 


aj' 






Hd ft 


P 








i* 


CO 


XT 




1 


f 




A 






i 


CD 


1 


t 


^ P 


if 

A) 


in 

A 


tO 

f 




ID 




V 








A 


>\ 


4W 






P 


lis 


■>N 




'< G 


1 




*d 




_J 


S 


°< 




k as 




H 








AJ 


K 


K 


K 


— m 




G 






tO 


■*N 


h 


1 




CO < 




iV 


* 






-N 


to 


IN 


aj' 


^ s 


K 










CL 


to 


c 




- Q 


;> 


% 


tO 




SI 


iS 




p 


s 


O Q 


A 


s 


p 


o 




tO 


ii 






m 











LD 


■ft 




A 




4^ 


a 




CM 


tO 


I 








d 






iK 


AJ 


^ 




m 


5 






CO 


AJ 


i 


m 






18! 


w 


CM 






m 


1 


1 




or 




us 


®i 


p 


G 


c 








m 










S 




4 


1 


W 


a 




£i 


i 


ii 




CO 






AJ 




CM 


•H 




as 


[$? tO 


CM 




O 


ii 


ajs 




as v 


LO 






o 






-r to 


38 


ft 




CO 


A 


A) 


K * 


HI 




o 


4- 


H 






£! 






A 




O 


4 AJ 


^ 


as 


■S 


I 




ii ^ 


ft 




i 


i 


IS 


\ 


AJ ID 


I? 


(V 






K 




>J & 






tO 




^ 


o 


>0 @ 


o 








A) 




tO 


LD 


^1 

«: 


■KJ 


ID 








■R 






m 




O 


G 


a 


O 


& 


G 








«s 




G 





^1 « A) 
i *> 4$ ^ 



to ~ 

£ o 



G ^ * 

^ to » 
V w ^ 

k « e 
p 
j> 
a 



G 



A 
-S 

tn 

^S 

?\ 
V 
K 
A) 



« G & 

\S _ 14 

5^ > « 

V « * 

K , 

^ m -4 

■W ^S ii 

. ^ 4 

g , tO 

I f 

*» * « 

ii « 

* « * 











ft 














K 










i 










A 










X 


1 








ir\ 




Q nfe 


-4 


p 


] 


14 




P 




s 




\ ffl^ 


ii 




IN 






A 




< CM 


AJ 




+t 








V 




, -A) 








> 




yj 




SI 


14 flK 


tO 














mi 




^ cm 
£ G 






1 






I 






*» 




# 


V 






IS 








§ T 
op 






S 


f 




K 








P 




DJ> 












5^ as 


CO 




m 


J6H 




$1 




ft 




ft $ 


o 


ft 


ft 


G 




G 






G * 
n> w 


CM 




■#i 


K 




AS 








s 




£ 










jo 




IS ^ 








A 




P 


tO 


cn 


G 


is as 


«5 


ft 




V 


ft 




to 


M 


& 


!fe -R 








^ 




tV 


p 




■E 


^ a 








G 


ii 




% 


CO 


G 


^ « 




& 


LD 


o 




CD 


AJ 


ID 


o 


w ft 






LD 


CO 


IN 


LD 








^ G 


p 


m 




SB 






tO 


o 


« 


O CO 


o 




o <=> 




* 


O 






4W 


CM 


o 


tO 


tO " 


IS 







CM AJ 

n ft 

p 

^ ft 

nr « 

+j ii 

^ , 

ft i 

* it 

« ® 

ft ^ 

e * 

v % 

6 p' 

ii s 

D}> 4? 

as ^ 



K? 5 

Z £ , 

H ^ 

0 a> ft H 

to as ^ ii 

£ -R P o 

*£S r< _i eo 

ft , AJ CM 

# 14 at m 

« f s 

^ ^ © « 

iS G flW , 

^ DJ> |g 4^ 

ft as ^ -ft 

" I ^ 

ft e v 

... „ ft „ 

G i> 4? co 

AJ ID G « 

56- ^ A) lH 

1 ° 5- ° 



» 1 

ate K 

, G 

ft ±? 

« © 

a e 

W aj 

G <^ 

AJ 1g 

*- ^< 

as M 

S9 G 

aj g 

£ v' 
i.ii 

H9 o 

2 CM 



in 14 

+f CM 



G 

Dp 

G 0 
K tO 



** ft 

A „ G ii 

H cj o w 

V A LO CO C- 

A - 38 e=n 

^ o a iv 

<n ^ IS % 






-O £ 



X 

ft 
m 
m 

G 
njp 

S 
8 



G 



J- & oo 

K i» 10 

v < . 

IK \ <D 

m s t\ 

4~ 43 <o 

ft e )i <c n 

4 * . . 

^ | O N 

" »h CM C<l 



K HI 



SF +t 8& <n *K 

-R h <n j ,\ 

m m *■ n 

« J IK 1 

Eg V co 5n its 

t£ h <* K H 











G 




















+{ 


fin 


























I 




I 














J 












V 




V 


0 














IN 


CN 








is 


G 




G 


G *> 








* * 


It 






3g fig 










m 




U 


11 G 










m 




US *> 


15 * ifr 










m 




II 


1 *j us 


PI 






G G 


m 






1*1 K? -R 








32 & 


U- 






»- f a 


11 




H HI 


J 




I K> 


) k « 




*K 




^K VK 






& 4 




• IS 

* m & ^ 






* s\ 


+t 






+t * G 


V 


+* 


V V 






I s 5 




o £1 A 


K 


IK 


^ K K 






K 




o . . 4> 


m 


>> 


IS £ 


1 




J ii 


rii 


00 5S £2 1 

m m & 


BE 


K 


■R Eg Eg 






\- Yn 


v « m 






K If « 




tip 


* 4 


^ m m 


© i-i o o 






Z H « 






CO X 


co 


ifi ifi ® M 


CO 


< 


O, OU 


< 


5 


< 1 


< G < 



4J 








K 


-J 


% 








H9 


li 




G 






m 


if 








G 




§S 




IK 




tt 




•ft 5 






Ss G 




tm 
m 


M 


^ 




+H 








& 


1 




i 


G 






KS 




G 




m 


ik an 






* 




m 










m 


K v 




G 




4^ 












i0 


K? e 






K? 




1 










•R 






E 
















-R 








K 


Km 


+r 


i 








kj 


I £ 








rs 










CNl 


41 ^ 






43 




X 


S 




^ 






* I 






2 


=\ 


1 






=\ 




» 


m g 






In 


V 






•K 




G 


G 








V 




G 




V 






^ m 




I 


i 


•s 


AJ 






/■ 




G 


R IS 


M 


iK 




G 


m 




m 


G 




G 3P 


G 








m 


A 


1 








co ]^ 


* 






m 




a 




M 


« 


m g 








? 


\ 




^ 


44 5g # 








m 






IK 






m 












CD 


,\ 


A 


« 


o 


4) 


00 


m , 


w 


M 






i 


N 


4) 


B 




M 


" »0 $5 








j- 


« SSf 




I 





SI 4^ 

sfi ►J 

II 

4- m 

ifc G 

4J oo 

^ M 

^ en 

44 " 



S In 

Q V 

0 IK 

1 4i 



5 - 

« s 

mK G 

G co 

SS o 



4» G 



K 

« i i m 

^ JJ Q =N 

m m *■ 

j 1 « * 

iK ^ 44 'iK 

K » ^ ^ 

- EC - > 

G - G 

1pS« 



G 

One 
4^ 
<< 

4 



KB 



IK 



+t ft 

h 4) 

x ^ 
1 

v ^ 



X 

_ . K 

>0 V K? M 
£ ft t: jjg 
^ M « 4> # W. 

G 



G 



ft S8 
4) S 
^ G 



« X 



I- 



SB * 

m t 




